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SEMICONDUCTOR MEMORY DEVICE AND 
METHOD FOR ARRANGING MEMORY CELLS 

CROSS-REFERENCES TO RELATED APPLICATIONS 

This application is basejd upon and claims the benefit 
of priority from prior Japanese Patent Application No. 2002- 
285245 filed on September 30, 2002, the entire contents of 
which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

The present invention relates to a semiconductor memory 
device and a method for arranging memory cells. 

Fig. 1 shows a memory cell array 71 including a 
plurality of (eight shown in Fig. 1) memory cells 72a and 
72b that are arranged in accordance with a prior art layout. 
Two pairs of bit lines (i.e., the first pair being bit line 
BLA and X bit line XBLA, and the second pair being bit line 
BLB and X bit line XBLB) connect the memory cells 72a and 

72b to one another. 

In the prior art memory cell array 71, the memory cell 
array 71 is configured by a plurality of memory cell units 
72. Each memory cell unit 72 includes an even number (e.g., 
two) of the memory cells 72a and 72b. As shown by the 
letter F in Fig. 1, adjacent memory cells 72a and 72b are 
reversed from each other and extend perpendicular to an X 

axis direction. 

Due to the miniaturization of transistors during these 
recent years, the areas of the memory cells 72a and 72b have 
been reduced. This has made it difficult to arrange 
contacts in the memory cells 72a and 72b that are connected 
with the backgates of transistors. 
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Japanese Laid-Open Patent Publication No. 8-274271 
proposes a solution for solving this problem. As shown in 
Fig. 2, a non-memory cell region 73 is provided at 
predetermined intervals in the direction that the bit lines 
extend (Y axis). In other words, a non-memory cell region 
73 is provided for every predetermined number (eight in Fig. 
2) of the memory cells 72a and 72b. Backgates are arranged 
in the non-memory cell region 73. 

in the layout of Fig. 2, due to the non-memory cell 
region 73, the number of bit line contacts differs between 
the bit line BLA and the X bit line XBLA. The number of bit 
line contacts also differs between the bit line BLB and the 

X bit line BLB. 

More specifically, in Fig. 2, the number of bit line 
contacts in each of the bit lines BLA and BLB is six, and 
the number of bit line contacts in each of the X bit lines 
XBLA and XBLB is four. As the number of the non-memory cell 
regions 73 in the memory cell array 71 increases, the 
difference in the number of bit line contacts between the 
related bit lines increases. 

When the number of bit line contacts differs between 
the related bit lines, the source-drain capacitance and wire 
load of the transistor connected to one of the bit lines (in 
this example, the X bit lines XBLA and XBLB) is greater than 
the other one of the bit lines (in this example, the bit 
lines BLA and BLB). Referring to Fig. 3, this results in 
shortcomings such as the amplitude of bit line signals 
generated in the X bit lines XBLA and XBLB, which have a 
relatively large load, being insufficient, and the access 
time for reading data being long. This problem also occurs 
when writing data. Thus, in the prior art, reading and 
writing operations are not performed stably. 
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SUMMARY OF THE INVENTION 

One aspect of the present invention is a method for 
arranging a plurality of memory cells in a predetermined 
direction along which at least one pair of bit lines extend 
and to which the memory cells are connected. The method 
includes arranging a first memory and a second memory 
alternately and adjacent to each other in a predetermined 
direction. The second memory cells have a symmetric 
geometrical relationship with the first memory cell with 
respect to an axis perpendicular to the pair of bit lines. 
The method further includes arranging a non-cell region 
adjacent to one of the first and second memory cells in the 
predetermined direction, and arranging a third memory cell 
having an asymmetric geometrical relationship with one of 
the first and second memory cells with respect to the axis 
in the predetermined direction adjacent to the non-cell 
region. 

A further aspect of the present invention is a method 
for arranging a plurality of memory cells along at least one 
pair of bit lines extending in a predetermined direction. 
The memory cells each have a first side and a second side 
that are parallel to a perpendicular axis, which is 
perpendicular to the at least one pair of bit lines. The 
method includes forming a first sub array with at least one 
first memory cell unit including an even number of memory 
cells arranged adjacent to one other in the predetermined 
direction so that the adjacent memory cells have a symmetric 
geometrical relationship relative to the perpendicular axis. 
The first side is defined on each of opposite ends of the 
first memory cell unit in the predetermined direction. The 
method further includes forming a second sub array with at 
least one second memory cell unit including an even number 



of memory cells arranged adjacent to one another in the 
predetermined direction so that the adjacent memory cells 
have a symmetric geometrical relationship relative to the 
perpendicular axis. The second side is defined on each of 
opposite ends of the second memory cell unit in the 
predetermined direction and alternately arranging the first 
sub array and the second sub array in the predetermined 
direction with a non-cell region located in between. 

A semiconductor memory device including a bit line 
extending in a predetermined direction and a memory cell 
array including a plurality of memory cells arranged along 
the bit line. The plurality of memory cells includes a 
first memory cell, a second memory cell adjacent to the 
first memory cell in the predetermined direction and having 
a geometric shape that is symmetric to the first memory cell 
with respect to an axis perpendicular to the bit line, a 
non-cell region adjacent to the second memory cell in the 
predetermined direction, and a third memory cell arranged 
adjacent to the non-cell region in the predetermined 
direction. The third memory cell and the second memory cell 
have the same geometric shape and are oriented in the same 
direction. 

A further aspect of the present invention is a method 
for designing a memory cell array having a pair of bit lines 
extending in a predetermined direction. The method includes 
arranging a first memory cell and a second memory cell so 
that the first and second memory cells have a mirror image 
relationship with respect to a plane perpendicular to the 
pair of bit lines, arranging a non-cell region adjacent to 
the second memory cell in the predetermined direction, and 
arranging a third memory adjacent to the non-cell region in 
the predetermined direction so that the third memory cell is 
oriented in the same direction as the second memory cell. 



A further aspect of the present invention is a 
semiconductor device including a first bit line pair 
extending in a predetermined direction, a second bit line 
pair extending in the predetermined direction, a first 
m emory cell connected to the first bit line pair and the 
second bit line pair, and a second memory cell connected to 
the first bit line pair and the second bit line paxr 
adjacent to the first memory cell. The first memory cell 
and the second memory cell are in a mirror image 
relationship with respect to a plane perpendicular to the 
bit line. A non-memory cell is adjacent to the second 
memory cell. A third memory cell is adjacent to the non- 
cell region. The third memory cell and the second memory 
cell are oriented in the same direction. 

A further aspect of the present invention is a 
semiconductor memory device including a bit line extending 
in a predetermined direction. The semiconductor memory 
device includes a first memory cell, a second memory cell 
adjacent to the first memory cell in the predetermined 
direction and being symmetric to the first memory cell with 
respect to a plane perpendicular to the predetermined 
direction, a non-cell region adjacent to the second memory 
cell, a third memory cell adjacent to the non-cell regron 
and having an asymmetric geometrical relationship with the 
second memory cell with respect to the plane, and a fourth 
memory cell adjacent to the third memory cell in the 
predetermined direction and symmetric to the third memory 
cell with respect to a plane perpendicular to the 
predetermined direction. 

Other aspects and advantages of the present invention 
will become apparent from the following description, taken 
in conjunction with the accompanying drawings, illustrating 
by way of example the principles of the invention. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The invention, together with objects and advantages 
thereof, may best be understood by reference to the 
following description of the presently preferred embodiments 
together with the accompanying drawings in which: 

Fig. 1 and 2 are diagrams showing the layout of memory 

cells in the prior art; 

Fig. 3 is a waveform chart taken during a read 
operation in a semiconductor memory device having memory 
cells arranged in accordance with the prior art layout; 

Fig. 4 is a diagram showing a memory cell layout 
according to a preferred embodiment of the present 
invention; 

Fig. 5A is a schematic diagram showing a first memory 
cell unit; 

Fig. 5B is a circuit diagram of the first memory unit; 
Fig. 6A is a schematic diagram showing a second memory 

cell unit; 

Fig. 6B is a circuit diagram of the second memory cell 

unit; 

Fig. 7 is an explanatory diagram showing a bulk 
structure of the layout of Fig. 4; 

Fig. 8 is a cross-sectional diagram of the bulk 

structure of Fig. 8; 

Fig. 9 is a waveform chart taken during a read 
operation in a semiconductor device having memory cells 
arranged in accordance with the preferred embodiment; 

Fig. 10 is a schematic diagram showing a computer 

system; 

Fig. 11 is a diagram showing a memory cell layout 
according to a further embodiment of the present invention; 



Fig. 12 is a diagram showing an example in which the 
sources and drains are separated between memory cells; and 

Fig. 13 is a layout diagram showing an example in which 
the present invention is applied to a DRAM memory cell. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A memory cell layout according to a first embodiment of 
the present invention will now be discussed. 

Referring to Fig. 4, a memory cell array 11 includes a 
first sub array 13, which is configured by first memory cell 
units (hereafter referred to as first cell units) 12, and a 
second sub array 15, which is configured by second memory 
cell units (hereafter referred to as second cell units) 14. 

The first cell unit 12 is configured by an even number 
(for example, two) of memory cells 16a and 16b. Each of the 
memory cells 16a and 16b are connected to four bit lines 
BLA, BLB, XBLA, and XBLB. Among these four, two are 
referred to as first bit lines BLA and BLB and two are 
referred to as second bit lines (X bit lines) XBLA and XBLB. 
The first bit line BLA and the second bit line XBLA are 
complementary with each other, and the first bit line BLB 
and the second bit line XBLB are complementary with each 
other. 

Each first cell unit 12 is configured by arranging the 
two types of the memory cells 16a and 16b alternately along 
the bit lines, or in the Y axis direction. In each first 
cell unit 12, the memory cells 16a and 16b have a symmetric 
geometrical relationship and are symmetric to each other 
with respect to a symmetry axis extending in the X axis 
direction, which is perpendicular to the bit lines. The 
letter F on the memory cells 16a and 16b in Fig. 4 indicates 
the reversed relationship of the memory cells 16a and 16b. 
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In other words, the memory cells 16a and 16b are in a mirror 
im age relationship with respect to a plane perpendicular to 
the Y axis. 

Referring to Fig. 5A, the memory cells 16a and 16b of 
the first cell unit 12 each have a first side LI that shares 
the first bit lines BLA and BLB with the adjacent one of the 

n « 16a and 16b The first side LI is parallel to 
memory cells lba ana xou. 

the X axis, which is perpendicular to the bit lines. Each 
of the first sides Ll in the cell unit 12 is arranged next 
to one of the first sides Ll of the adjacent cell unit 12. 
The first cell units 12 are arranged adjacent to each 

£ - 4- o„h =rrav 13 Thus , the memory 
other to configure the first sub array 

cells 16a and 16b, which are symmetric to each other, are 
arranged alternately in a predetermined direction in the 
first sub array 13. Further, the adjacent memory cells 16a 
and 16b share bit line contacts, which are arranged on each 
bit line. Thus, the adjacent memory cells 16a and 16b share 

, , • ~e -, transistor (not shown in Fig. 4) 
the source and dram of a transistor \ 

connected to a bit line contact. 

The second cell unit 14 is configured by an even number 
(for example, two) of memory cells 16c and 16d. The memory 
cells 16c and 16d are connected to the bit lines BLA, BLB, 
XBLA, and XBLB . Each second cell unit 14 is configured by 
arranging two types of the memory cells 16c and 16d 
aiternately along the bit lines, or in the Y axis direction, 
in each second cell unit 14, the memory cells 16c and 16d 
have a symmetric geometrical relationship and are symmetric 
to each other with respect to a symmetry axis extending in 
the X axis direction. Refer to the letter F in Fig. 4. 

Referring to Fig. 6A, the memory cells 16c and 16d of 
the second cell unit 14 each have a second side L2 that 
shares the second bit lines XBLA and XBLB with the adjacent 
one of the memory cells 16c and 16d. Each of the second 
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sides L2 in the cell unit 14 is arranged next to one of the 
second sides L2 of the adjacent cell unit 14. 

in other words, the memory cells 16c and 16d of the 
second cell unit 14 have a geometric shape obtained by 
reversing the memory cells 16a and 16b of the first cell 
unit 12 with respect to the X axis direction. 

The second cell units 14 are arranged adjacent to each 
other to configure the second sub array 15. Thus, the 
m emory cells 16c and 16d, which are symmetric to each other 
are arranged alternately in a predetermined direction xn the 
second sub array 15. Further, the adjacent memory cells 16c 
and 16d share bit line contacts, which are arranged on each 

^ c .Hiarent memory cells 16c and 16d share 
bit line. Thus, the adjacent, wulj 

, . f - transistor (not shown in Fig. 4) 
the source and dram of a transistor u 

connected to a bit line contact. 

The first sub array 13 and the second sub array 15 are 
arranged alternately with a non-memory cell region 17, xn 
which there are no memory cells, in between. Accordingly, 
one non-memory cell region 17 is provided for every 
predetermined number of memory cells (eight cells in the 
example of Fig. 4). The non-memory cell region 17 includes 
a contact connected to the backgate of a transistor. 

The first and second cell units 12 and 14 will now be 

discussed in detail. 

Fig . 5A shows a first cell unit 12. In the first cell 
unit 12, the adjacent memory cells 16a and 16b share bxt 
Una contacts 21a and 21b, which are provided in the second 
bit lines (X bit lines XBLA and XBLB) Further, the memory 
cell 16a of the first cell unit 12 and the memory cell 16b 
of another first cell unit 12 share bit line contacts 22a, 
23a, 22b, 23b, which are provided in the first bit Ixnes 
(BLA and BLB) . 

Fig. 5B is a circuit diagram of the first cell unxt 12 



Each of the memory cells 16a and 16b configuring the first 
cell unit 12 is, for example, an eight transistor type 
static random access memory (SRAM) memory cell that includes 
four transistors functioning as a data holding circuit and 
four transistors functioning as an access switch circuxt. 
As shown in Fig- 5B f the sources and drains of transistors 
in the two memory cells 16a and 16b are connected to the X 
bit lines XBLA and XBLB via the same bit line contacts 21a 
and 21b. 

Fig 6A shows the layout of a second cell unit 14. In 
the second cell unit 14, the adjacent memory cells 16c and 
16d share bit line contacts 31a and 31b, which are provided 
in the first bit lines (BLA and BLB) . Further, the memory 
cell 16c of the second cell unit 14 and the memory cell 16d 
of another second cell unit 14 share bit line contacts 32a, 
33a, 32b, 33b, which are provided in the second bit lines 

(XBLA and XBLB) - 

Fig 6B is a circuit diagram of the second cell unit 
14 Each of the memory cells 16c and 16d configuring the 
second cell unit 14 is, for example, an eight transistor 
type SRAM memory cell that includes four transistors 
functioning as a data holding circuit and four transistors 

■ • == *n a rcess switch circuit. As shown xn Fig. 
functioning as an access 

. , • ~f Qtors in the two memory 

6B, the sources and drains of transistors m 

„4-«^ m 1-hP bit lines BLA and BLB 
cells 16c and 16d are connected to the Dir. 

via the same bit line contacts 31a and 31b. 

The memory cell array 11 of Fig. 4 is configured from 
the first and second cell units 12 and 14. The first sub 
array 13 is configured using at least one first cell unit 
12 The non-memory cell region 17, which includes the 
oackgates of the transistors, is arranged next to the first 
sub array 13. The second sub array 15 is configured using 
at least one second cell unit 14 and arranged next to the 
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non-memory cell region 11. 

Due to such layout of the sub arrays 13 and 15, the 
memory cells on each side of the non-memory cell region 17 
are asyn-etric to each other. The letters t on the memory 
cells 16b and 16c located on each side of the non-memory 
cell region 17 in Fig. « are marxed in the same direction. 
This indicates that these memory cells 16b and 16c are 
asymmetric relative to the X axis direction. That is, the 
me mory cells 16b and 16c are oriented in a predetermrned 
direction. Thus, for example, parallel movement of the 
memory cell 16c in the V axis direction would result rn the 
Be „ory cell 16c overlapping the memory cell 16b. 

in the memory cell array 11, the number of bit lrne 
contacts in the bit line BLA is substantially the same as 
the number of bit line contacts in the X bit line XBLA. 
Further, the number of bit line contacts in the brt lrne BLB 
is substantially the same as the number of bit line contacts 

, . c ynT r m Fig. 4, each bit line has five 
in the X bit line XBLB. in ny. # 

bit line contacts. Thus, the source-drain capacitance and 
„ire load of the transistors connected to the two bit Irnes 
that are complementary to each other (bit line BLA and X brt 
Une XBLA, and bit line BLB and X bit line XBLB, are about 
the same. 

Fig . 7 shows a bulk structure of the memory cell array 
11 of Fig. 4. 

no Ha and 16b or 16c and 16d share 
Adjacent memory cells 16a and iw> 

. _<= , he . bit line BLA and the X bit line 
the bit line contacts of the bit line o 

* ~f Hip hit line BLB and the X 

XBLA, the bit line contacts of the bit nn 

a =n,,rr.es and drains of the transistors 

bit line XBLB, and the sources anu 

connected to the bit line contacts. 

ri„ s mntacts for sources and drains 
As shown in Fig. «, contact 

intact) are connected to bit line contacts 
(source-drain contact) die 

no d= a nluralitv of wire layers (two 
shared by memory cells via a plurality 



iayers shown in Fig- 8). In this manner, adjacent memory 
cells share bit line contacts, sources, and drains to reduce 
the layout area of each of the memory cells 16a to 16d. 

Fig 9 is a waveform chart taken during a read 
operation of a semiconductor memory device formed with the 
layout of the first embodiment. 

in the first embodiment, the two bit lines (the bit 

the X bit line XBLB) of a bit line pair substantially have 
the same number of bit line contacts. Thus, the load 

(source-drain capacitance and wire load) of the two bit 

lines are substantially the same. 

The amplitude (bit line amplitude) of the read signals 

XBLA and XBLB are about the same, as shown in Fig. 9. As a 
result, the access time (the period between time Tl and T2 
and the period between time T3 and T4) for reading data from 
the bit lines BLA and BLB and the X bit lines XBLA and XBLB 
are substantially the same. This also improves the access 
time for writing data (not shown) . 

Fig 10 shows a computer system 41, which is a 
conventional computer aided design (CAD) device. The 

in the first and second cell units 12 and 14 (i.e., design a 

semiconductor memory device) . 

The computer system 41 includes a central processing 

unit (CPU) 42, a memory 43, a storage device 44, a display 

45, an input device 46, and a drive device 47, which are 

connected to one another by a bus 48. 

The CPU 42 uses the memory 43 to execute a program and 
perform processes that are required to design a 
semiconductor device. The memory 43 is normally a cache 
memory, a system memory, or a display memory. 
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u j • „ lav 45 i s used to show a layout, a parameter 
The display 4b is useu 

*-h P like The display 45 in normally a CRi, 
input page, and the like, me u *> 

-u nv B The input device 46 is used by 
an LCD, a PDP, or the like. The input 

a user to input a request, a command, or a parameter, 
input device includes a keyboard and a mouse. 

The storage device 44 is, for example, a magnetic disk 
device, an optical disc device, or a magneto-optic disc. 
The storage device 44 stores program codes, which are used 
to design a semiconductor memory device, and data files of 

L j.-, n f the first and second 

libraries registering the cell data of 

cell units 12 and 14. The CPU 42 transfers program codes 
the data stored in the data files to the memory 43 in 
response to commands from the input device 4 6 and 
sequentially executes the program codes. The storage device 
44 may also be used as a database. 

A recording medium 4 9 provides the program codes. The 
drive device 47 accesses the recording medium 49. The CPU 
42 reads a program code from the recording medium 49 via the 
drive device 47 and installs the program code in the storage 
device 44. 

Any type of recording medium, such as a memory card, 
flexible disk, an optical disc (CD-ROM, DVD-ROM, etc.), or a 
ma gneto-optic disc (MO, MD, etc.) may be used as the 
recording medium 49. The recording medium 4 9 may store 
programs and load the programs to the memory 43 when 
necessary. The recording medium 49 may be a medium or disc 
device that records programs uploaded or downloaded by means 

of a communication means. 

The first embodiment has the advantages described 

below. 

(1) The memory cell array 11 of the semiconductor 
device is configured by the first sub array 13, which 



artay 15 , which includes at least one second cell unit 14. 
More specifically, the at least one cell unit 12 configures 
the first sub array 13, the non-memory cell region 17 used 
for backgates is configured adjacent to the first sub array 
13, and the at least one second cell unit 14 configures the 
second sub array 15 next to the non-men,ory cell regron 17 

uv, anrt 1 6c on each side of the 
Thus, the two memory cells 16b and lbc on 

non-memory cell region 17 are asymmetric to each other The 
pairs of the bit lines (the bit line BLA and the X bit line 
XBLA, and the bit line BLB and the X bit line XBLB) have 
substantially the same number of bit line contacts. Thus, 
the source-drain capacitance and the wire load of the bit 
lines are substantially the same in the bit lines. Further, 
the access time for reading and writing data are 
substantially the same in the bit lines. 

(2) The adjacent memory cells 16a and 16b or 16c and 
16d share bit line contacts and the sources and drains of 
the transistors connected to the contacts. This reduces the 
layout area of the memory cells 16a to 16d. 

(3) The layout of memory cells is performed using units 
of the first cell unit 12, which is configured by an even 
number of the memory cells 16a and 16b, and units of the 
second cell unit 14, which is configured by an even number 

cells, or the designing of a semiconductor memory device, is 

performed with high efficiency. 

, ,, , nf 4- h p nresent invention will now 
A second embodiment of the present. 

be discussed. 

Fig. 11 shows the bulk structure of a memory cell arra 
51 for a semiconductor memory device that is laid out in 
accordance with the second embodiment. In the second 
embodiment, adjacent memory cells in each sub array share 
sources and drains but do now share bit line contacts. 



The memory cell arrays 51 includes a first sub array 53 
configured by at least one first cell unit 52, a second sub 
array 55 configured by at least one second cell unit 54, and 
a non-memory cell region 57 located between the sub arrays 
53 and 55. 

The first cell unit 52 includes two types of memory 
cells 56a and 56b having a symmetric geometrical 
relationship with respect to the X axis direction, which is 
perpendicular to each bit line (as shown by the reversed 
letters F in Fig. 11). The two types of the memory cells 
56a and 56b are arranged alternately and adjacent to each 
other. The adjacent memory cells 56a and 56b share only 
sources and drains of transistors and do not share bit line 
contacts . 

The second cell unit 54 includes two types of memory 
cells 56c and 56d having a symmetric geometrical 
relationship with respect to the X axis direction (as shown 
by the reversed letters F in Fig. 11). The memory cells 56c 
and 56d of the second cell unit 54 have a geometric shape 
obtained by reversing the memory cells 56a and 56b of the 
first cell unit 52 with respect to the X axis direction. 
The adjacent memory cells 56c and 56d share only sources and 
drains of transistors and do not share bit line contacts. 

In the memory cell array 51, the number of sources and 
drains (as depicted by the slanted lines in Fig. 11) 
connected to bit line contacts of each bit line is five. 
This number is the same in complementary bit lines (bit line 
BLA and X bit line XBLA, and bit line BLB and X bit line 
XBLB) . Since the bit line BLA and the X bit line XBLA have 
substantially the same source-drain capacitance and wire 
load capacitance, the access time of the two sets of 
complementary bit lines are substantially the same. 

It should be apparent to those skilled in the art that 



the present invention may be embodied in many other specific 
forms without departing from the spirit or scope of the 
invention. Particularly, it should be understood that the 
present invention may be embodied in the following forms. 

The memory cell arrays 11 and 51 may be configured 
without using a cell unit including a plurality of memory 
cells. In other words, each of the memory cell arrays 11 
and 51 are configured by alternately reversing adjacent 
memory cells. Further, the memory cells arranged on each 
side of the non-memory cell regions 17 and 57 are oriented 
in the same direction. Accordingly, the memory cells may be 
arranged one by one without configuring cell units. 

In the first embodiment, each of the cell units 12 and 
14 are configured by two memory cells. However, the number 
of memory cells is not limited to two and may also be any 
even number that is greater than four. For example, the 
first cell unit 12 may be configured by alternately 
arranging four of the memory cells 16a and 16b next to one 
another, and the second cell unit 14 may be configured by 
alternately arranging four of the memory cells 16c and 16d 
next to one another. 

In the second embodiment, the adjacent memory cells 
share sources and drains. However, the sources and drains 
do not necessarily have to be shared. In other words, 
referring to Fig. 12, sources and drains may be separated 
between the memory cells 56a and 56b and between the memory 
cells 56c and 56d. In this case, load is substantially 
equalized between the pairs of bit lines (the bit line BLA 
and the X bit line XBLA, and the bit line BLB and the X bit 
line XBLB) . 

In the first embodiment, the sub arrays 13 and 15 are 
shown as one each in Fig. 4. However, a plurality of the 
first sub arrays 13 and a plurality of the second sub arrays 
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15 are actually used with the first sub array 13. Further, 
the non-memory cell region 17 and the second sub array 15 
are arranged alternately. As long as the same number of the 
first and second sub arrays 13 and 15 are configured in the 
Y axis direction, the number of bit line contacts in the 
pairs of bit lines (the bit line BLA and the X bit line 
XBLA, and the bit line BLB and the X bit line XBLB) are the 
same. If the number of the first sub array 13 differs from 
that of the second sub array in the Y axis direction, the 
difference between the number of bit line contacts in one of 
the bit lines and that of the other one of the bit lines is 
only one. For example, in Fig. 4, subsequent to the second 
sub array 15, when configuring the non-memory cell region 17 
and then the first sub array 13, the number of bit line 
contacts in the X bit lines XBLA and XBLB is only one 
greater than that of the bit lines BLA and BLB. 
Nevertheless, the maximum difference of the bit line 
contacts between the complementary lines is one. Thus, the 
load between complementary bit lines is substantially the 
same. This also applies to the second embodiment. 

In the first and second embodiments, two pairs of 
complementary bit lines (the bit line BLA and the X bit line 
XBLA, and the bit line BLB and the X bit line XBLB) are 
employed. However, the present invention may be applied to 
a memory cell having only one pair of complementary bit 
lines . 

In the first and second embodiments, the present 
invention is applied to an eight transistor type SRAM memory 
cell. However, the memory cell is not necessarily 
restricted to such a cell configuration. 

In the first and second embodiments, the present 
invention is applied to the layout of a SRAM memory cell. 
However, the present invention may be applied to the layout 
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„n More specifically, referring to Fig. 
of a DRAM memory cell. " ore 

a memory cell connected to 
13, in a normal DRAM memory cell, a memo y 

X bit line XBL, which is used for reference, is arranged 
an X bit line /^-u, 

„ri at axes perpendicular to the bit 
cell units are reversed at axes p P 

Unas Thus, when laying out such DRAM memory cells, the 
lines. embodiments obtaxns 

employment of the layouts xn the aD 

the same advantages. 

The present examples ana embodiments are to be 
considered as illustrative and not restrictive, and the 

t on is not to be limited to the details given herern, 
invention xs not ro amii valence of the 

but may be modified within the scope and equivalence 

appended claims. 
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